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Objective: To determine if integrative medicine services provided to inpatients could help reduce pain posttreatment. In addition, this study aimed to track total services requested and performed over the fourth quarter of 2017.
Design, setting, and participants: This prospective study analyzed documented integrative medicine services requested, indications for the requests, and pre-and posttreatment pain scores. A paired t test was used to determine significance. The study population was inpatients, from October 1, 2017, through December 31, 2017, at Mayo Clinic's Methodist and St. Mary's Hospitals in Rochester, Minnesota.
Results: During the study period, 1220 integrative services were provided with a majority being massage therapy (1,064; 87.2%), followed by acupuncture (112; 9.1%). Massage therapy and acupuncture were highly significant (P < 0.00) at reducing pain scores posttreatment to inpatients. Over one-third of patients fell asleep during their therapy service time.
Conclusion and relevance:
Integrative therapies are appropriate modalities to help alleviate pain and other symptoms for the inpatient population. Due to the effectiveness of these modalities, integrative therapies may be a complement to opioids prescribed for pain. In addition, with over one-third of the patients falling asleep during therapy, our results suggest that integrative therapies can promote a state of relaxation. Future studies are warranted to determine the impact of integrative medicine therapies on sleep deprivation and other common symptoms of hospitalized patients. 
INTRODUCTION
As Americans are living longer, the number of people who suffer from pain is increasing. It has been reported that more than 116 million Americans suffer from chronic pain conditions. 1 Pharmaceuticals, such as opioids, have been routinely prescribed for pain management. However, there has been an increasing epidemic of prescription opioid abuse, leading to a growing recognition for the need of nonpharmacologic therapies for pain management. 1 In 2015, data suggested that pain medication accounted for 28% of the overall pain management therapies. 1 In the face of these challenges, the US Food and Drug Administration has asked organizations to provide guidelines and protocols for short-and long-term treatment programs, including preventative and corrective care. 1 In addition, the Joint Commission for Accreditation of Healthcare Organization is assessing hospitals on availability and use of pharmacologic and nonpharmacologic therapies for pain management.
In the past two decades, there has been a growing body of evidence showing the benefits of complementary and integrative medicine used in the health care system. Complementary and integrative therapies are often utilized for common symptoms such as pain and anxiety and are increasingly being provided to hospitalized patients who may not be fully benefiting from conventional approaches to pain management. 2, 3 An evidence-based evaluation noted that integrative therapies can help with back and neck pain, osteoarthritis, and reduce severity of headaches and migraines. 4 In addition, according to a national survey, over the past 25 years, complementary approaches to pain management are utilized by 30% to 40% of the United States' population. 4 Also, mild to moderate pressure applied during massage therapy has been noted to improve several conditions such as anxiety, fatigue, stress, perception, nausea, depression, lymphedema, muscle tension, heart rate and blood pressure, and increase quality of sleep, plasma beta-endorphins, skin temperature, and blood flow. 3, 5, 6 Studies have also examined a variety of patient populations including hospitalized patients, intensive care unit patients, palliative care patients, and hospice patients; thus, complementary and integrative services can be provided in a hospital setting safely and with the potential to improve clinical care. 3, 5, 7 The integration of complementary, alternative, and integrative medicine into mainstream care over the past few decades has been supported with evidence-based studies. 5, 8, 9 Studies have observed and concluded that in addition to conventional medicine, complementary and integrative therapies can provide additional benefits to a wide range of general hospitalized patients. 5, 8, 9 Our study summarizes the data for pre-and posttreatment pain scores, based on the numeric pain rating scale. Lastly, with the demand for nonpharmacologic pain management techniques, this study presents and discusses the trends from the fourth quarter of 2017 at our institution.
MATERIAL AND METHODS

Patients and design
All patients participating in this study had requested an integrative medicine service during their hospitalized stay at Mayo Clinic's Methodist and St. Marys Hospital, Rochester, Minnesota. Participants were on medical or surgical units and given brochures listing available inpatient integrative medicine services. Those interested had their care team put in an electronic order, and the order was verified by the provider that the patient was still interested in the service requested. Duration between order placement and service performed were dependent on the patient's and the provider's schedules.
Pain scores are standard practice to be collected pre-and post-inpatient services as part of the provider's note, so with Mayo Clinic Institutional Review Board (IRB #17-008340) approval, consent was waived as it did not adversely affect the rights of the patients. Patients were 18 years or older and able to provide a pre-and a posttreatment numeric pain score. This prospective study examined a limited clinical database that contained integrative medicine services ordered, indication, and pre-and posttreatment pain scores. All personal identifiers were removed to protect the confidentiality and anonymity of the patients. Pre-and posttreatment pain scores were collected verbally by the allied health provider. Pain scores were based on the Numeric Pain Rating Scale. This is common practice at our institution for all integrative medicine services in an inpatient setting, and there were no additional surveys or data collected that were specifically for this study. If a hospitalized patient could not provide a pain score or refused to, it was marked as a missing data point, but the service provided and the indication of the requested service were noted. All services provided were performed by qualified and trained personnel. Massage services were provided by massage therapists that have their National Certification Board for Therapeutic Massage and Bodywork. Acupuncturists have their master's degree in Traditional Chinese Medicine and the integrative health specialists are certified holistic nurses and advanced practice nurses with a doctorate degree in nursing practice.
Statistical analysis
A majority of the data collected were descriptive and included the percentages of services requested, what services were requested, indication of the request, and if the service was performed, and if applicable, why they provided were unable to provide the service. In addition, a t test using SAS version 9.4 (SAS Institute Inc) was utilized to analyze pre-and posttreatment pain scores; statistical significance was set at (P < 0.05). For patients who received multiple visits for the same type of therapy service during their stay, their pre-and posttreatment pain scores were averaged, so each person represents an observation and avoided patients who received multiple treatments skewing the data.
RESULTS
In quarter four of 2017 (October 1ÀDecember 31), there were 1333 integrative medicine services requested and 1220 services provided. Integrative medicine service requests are placed by the patient's primary team, but encompass a reflection of both patients asking for a service as well as staff suggesting integrative therapies to aid in their recovery. A total of 578 patients had services requested and 249 (43%) of the patients had services requested more than once. Patients who had multiple services ordered were commonly for the same services over their duration of hospitalization, with the most services requested from a patient being 26 orders for acupuncture over a two month period.
Out of the 1220 services provided, the majority were massage therapy (n = 1064; 87.2%), with Swedish massage being the most performed; other massage techniques that were performed included reflexology, craniosacral, and acupressure. The trained massage therapists documented what techniques they used. Acupuncture was the second most provided service (n = 112; 9.1%); followed by relaxation and other services provided by integrative registered nurseÀclinical nurse specialists (RN-CNSs) (n = 41; 3.3%). Lastly, Reiki was only requested and performed twice within the last quarter of 2017 by the integrative RN-CNS, but during this time, volunteers were also available to provide this service, which was not recorded. During the services provided, 34.3% (n = 419) of the patients fell asleep during their treatment, with acupuncture and massage being the two highest percentages of those who fell asleep; with 34.8% (n = 39) of those who received acupuncture falling asleep and 34.1% (n = 363) of patients who received massage. Due to the conflicting provider and patients daily schedules, a total of 1333 services were requested, but 113 services that were requested were unable to be performed due to the patient being busy, away from the room, or sleeping.
For 578 patients that requested integrative services, the most frequent indication for service was pain, either solely or in combination with other indications (n = 322; 55.7%) (Fig. 1) . Out of the 322 pain-related indications, indications for pain only made up the majority (n = 303; 94%). The remaining 6% encompassed pain plus another indication such as pain management, pain and anxiety, pain and tension, pain and relaxation, pain and migraine, and pain and edema. After pain, the second most common indication was anxiety and stress management (n = 70; 12.1%). The third most common indication, was not a true indication, but was a request from the patient for healing touch and Reiki (n = 50; 8.6%). This was followed by tension (n = 42; 7.2%). Integrative therapy (n = 11) request and indication marked as other (n = 24) made up 1.9% and 4.1%, respectively. Sleep (n = 7), nausea (n = 6), and education (n = 3) accounted for 1.2%, 1%, and 0.5%, respectively, and lastly, the indication of comfort was only noted once.
A paired t test was used for analyzing pre-and posttreatment pain scores. Massage therapy was observed to be highly significant (P < 0.0001) for reducing pain in hospitalized patients. Those who requested massage therapy had a mean pretreatment pain score of 4.50 § 6.04 and posttreatment score of 1.62 § 4.67. In addition, acupuncture was highly effective at reducing pain (P < 0.0001). Hospitalized patients had a mean pretreatment pain score of 5.07 § 6.37 and a posttreatment score of 1.70 § 5.44. Those patients who were seen by integrative RN-CNSs and received relaxation techniques, including, but not limited to, paced breathing, guided imagery, mindfulness practices, meditation, and visualization, were not highly significant for reducing pain (P = 0.08). Patients who were seen by integrative RN-CNSs had a mean pretreatment pain score of 1.8 § 3.2 and a posttreatment score of 1.4 § 1.8.
DISCUSSION AND CONCLUSION
In this prospective study, the integrative medical services provided to Mayo Clinic's hospitalized patients resulted in a reduction in posttreatment pain scores. The reduction in pain scores pre-and posttreatment for massage therapy and acupuncture suggests that these modalities could help reduce pain. Studies have reported that more than 67% of hospitalized patients experience pain within the first 24 h of their stay. 8, 9 Due to pain and the opioid crisis being a significant health care concern, reducing and managing pain without pharmacologic intervention is a reasonable and needed approach.
In addition, other symptoms, such as sleep quality and anxiety may benefit from the use of integrative medicine modalities. Sleep quality is not only important for a person's feelings, thoughts, and motivation, but quality of sleep can also affect pain threshold, anxiety and depression, appetite, and their immune system. 10, 11 In the current study, over one-third of the inpatient population fell asleep during their integrative medicine services, suggesting that these services provided either relaxation or a reduction in pain to the point the patient was able to fall sleep. In addition, it is important to note that according to the US Food and Drug Administration, people who fall asleep within five minutes is an indicator for sleep deprivation. Thus falling asleep rapidly during treatment could be a marker to help identify patients that are sleep deprived. The potential of helping patients sleep is monumental. Most critically ill patients have trouble sleeping, leading them to become sleep deprived, which hinders the healing process. 9 Medications are often provided to help patients sleep; however, with over one-third of patients falling asleep during or after an integrative medicine treatment, these services may be complementary to medication use.
One limitation of this study was the lack of control on extraneous factors. Services were not physically observed. Thus, while the posttreatment scores on average were lower than the pretreatment scores, the investigators know little in regard to the duration of the services provided, any dialog between the provider and the patient, and the reason for not reporting the pre-and posttreatment pain scores were not always recorded in the medical record. Also, therapists were asking the patient for their pain scores, which could have potentially had an effect on the patient's scoring.
The results of this study are relevant to clinical practice for two important reasons. First, pain is commonly noted in hospitalized patients, which is treated most often with opioid intervention. By having effective nonpharmacologic modalities, providers could reduce the pain patients are experiencing without prescribing additional opioids. Secondly, nonpharmacologic modalities may also be a complement to the management of other symptoms such as insomnia, sleeplessness, and anxiety. Sleep quality is essential and necessary for restoration and healing process. Poor sleep quality and anxiety could have detrimental effects on recovery, the length of stay in the hospital, and patient experience. However, use of these therapies is still relatively new in the scheme of things. Future studies will observe and compare the trends of requests and performed integrative medicine services in the inpatient population in conjunction with the reduction of nonpharmacologic intervention for pain management.
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